Background
Undergraduate engineering students engage in many curricular-related (associated with a class), co-curricular (associated with school, but not with a class) and extra-curricular (not associated with school) activities. In this paper we chose to classify all of these activities as out-of-class activities. Participation in out-of-class activities has been established to result in positive outcomes for students. For instance, as a result of participation in out-of-class activities, students obtain better cumulative grades 1, 2, 3 , improve their analytical and group skills 4 , increase studentfaculty interaction 5 , and pursue engineering careers 3 . Currently, there exists no valid and reliable survey that comprehensively measures students' outcomes resulting from participation in out-ofclass activities and reasons for and for not participating in out-of-class activities.
Existing studies that looked at the influence of out-of-class activities focused on only a few of the myriad activities that students had the opportunity to participate in, specifically in some of the studies cited in the previous paragraph. For instance, the influence of community and campus involvements 3 were investigated in one study and the impact of involvement in registered student organizations, student clubs, and conferences and workshops were investigated in another study 6 . The National Survey of Student Engagement (NSSE) asks students about involvement in the following high impact activities: learning communities, service learning, undergraduate research, Page 26.506.2 internships, co-ops, field experiences, student teaching, clinical placement, study abroad and culminating senior experiences 7 . In addition to high impact practices, the NSSE has four other constructs: level of academic challenge, active and collaborative learning, student-faculty interaction, and supportive campus environment. Essentially, the NSSE is a five-factor scale. However, there are a number of sub-components within each factor. For example, subcomponents of Level of Academic Challenge are higher-order learning, reflective and integrative learning, learning strategies, and quantitative reasoning. Overall, the NSSE measures a whole host of students' experiences. However, the primary focus of PosSES is on students' engagement in out-of-class activities. One other difference between the two instruments is that the NSSE is administered to first-year students and senior-year students, while PosSES can be administered to first-year through senior-year students. PosSES includes all of these high impact activities along with others we identified through reviews of the literature, web searches, and a Q-study using focus group meetings.
Similarly, The Academic Pathways of People Learning Engineering Survey (APPLES) instrument used only one item to assess students' participation in out-of-class activities. The one item used was, "What is your level of involvement in student engineering activities, such as engineering clubs or societies?" 8 In this particular case, in addition to being the only item measuring students' involvement in out-of-class activities, this item was a double-barreled question or perhaps a multi-barreled question. Such an item is problematic for two main reasons. First, respondents will find it difficult to provide an accurate answer because it is possible that they actively participate in extra-curricular societies, for example religious groups, but not in engineering clubs or societies. Second, the interpretation of such data can be complicated because we cannot be sure what activities drove their favorable or unfavorable responses to the question.
The APPLES instrument is a well-received instrument in our field. The instrument measured a whole host of constructs, such as students' satisfaction with campus life, different instructional techniques students have had, academic disengagement, and their level of involvement in out-ofclass activities. The key purpose being to investigate if any of these variables impact students' persistence in engineering majors and pursuit of careers in engineering fields. It is to be noted that students' intentions to pursue engineering majors and engineering careers were measured by only one item each.
Further, there are other studies that investigated the impact of only a handful of out-of-class activities. For example, Flowers 9 looked at activities, such as student union, athletic and recreation, and clubs and organization. Similarly, Huang and Chang (2004) focused on activities, such as attended a club meeting, joined a club, and led a club 10 . In a similar pattern, Webber, Krylow, and Zhang 11 investigated community/service projects and interactions with faculty and staff. To the best of our knowledge, Elkins, Forrester and Noel-Elkins 6 included the highest number, 14 as shown in Figure 1 , of out-of-class activities in a single study to measure students' perceived sense of campus community. The study's sample was largely Caucasian (83.6%) and mostly non-STEM (approximately 75%) 6 . Yet another study of impact of out-of-class activities that was of relevance was conducted by Wilson et al 45 . The instrument Wilson and her colleagues used measured only students' participation in out-of-class activities. However, our study measures four other constructs: positive gain, negative gain, factors that prevent participation in out-of-class activities, and factors that promote participation in out-of-class Page 26.506.3
activities. Unlike Wilson et al 45 , we intent to conduct factor analyses, both exploratory and confirmatory factor analyses so that we can examine association between out-of-class activities as a factor with other variables of interests rather than investigating the impact of a single indicator variable on other variables of interest. The Purpose section describes what motivates the study; the Methods section defines the methods, analysis and justifies the constructs by theory and previous literature; the Results and Discussion section explains the key results and interpretation of the results; and the Conclusions, Implications and Future Work synthesizes issues, specifies both what the implications are and to whom they are directed and points to the next logical steps that should be taken after this study. 
Purpose
The purpose of this paper is to describe the development of a survey that will measure a range of educational practices and conditions for engineering students resulting from involvement in outof-class activities. The list of constructs measured by PosSES is presented in Table 1 . 
Methods
To develop PosSES, we first conducted a literature review to identify an initial list of out-ofclass activities, positive and negative outcomes from participating, and factors that promote and prevent participation in out-of-class activities. Next, searches of university websites and a Qstudy using focus group meetings helped refine the list. A panel of experts provided reviews at three time points. Finally, think-aloud sessions helped finalize PosSES. Website Searches and Q-Study Focus Group Meetings A review of several college web pages allowed the list of types of out-of-class activities to be expanded and checked. The most useful page was found on Harvard University website 12 . To complement this result, a Q-study supported the investigation of activities, outcomes and participation factors.
Q-methodology was developed by William
Stephenson at the University of Oxford in the 1930s to find new ways to study individuals' beliefs and attitudes 13 . Q-methodology guided our Qstudy held with four focus groups. During the Q study, we used five Q-sets, the collection of heterogeneous items which the participants will sort 14 . The content for the five Q-sets were developed from a literature review and written on cards. Each card represented an item to be used in PosSES. Q-sorting is the procedure where participants sort and rank the cards according to stated instructions 15 . For this study, a full professor and methodologist provided training for Page 26.506.5
the research team in the methods related to Q-Methodology and helped design a protocol to for the study. A practice session was also held.
A total of 10 engineering undergraduate students from two universities participated in four Qstudy focus group meetings held at two major universities. One university was a large researchintensive institution located in southeastern US. The other university was a southwestern US Hispanic Serving Institution. Of the 10 research participants, five (50%) were male and five (50%) were female. In terms of race, three (30%) identified themselves as white, three (30%) reported their race as Hispanic, three (30%) were of mixed race, and one (10%) student identified as African American. We purposely oversampled for underrepresented students in engineering to gain a perspective often missing in the literature .
The focus group meetings involved presenting participants with the five Q-sets that represent the full range across the aspects of out-of-class involvement being investigated and asking the participants to rank the statements on the cards according to provided instructions. The items were developed from the literature reviews and a practice focus group held with four African American college students. The Q-sets focused on five themes: reasons for participating in outof-class activities, reasons for not participating in out-of-class activities, types of out-of-class activities in which they participate or plan to participate, positive outcomes of participation, and negative outcomes participation.
Each set of cards was discussed in four steps: brainstorm, compare and record, sort and rank and discuss. To aid this description, Q-set 1 "reasons for participating in out-of-class activities" is used as an example. First, participants were asked to recall the reasons that they participate in out-of-class activities and write the reasons on a blank paper. This step allowed the participants to recall their decision-making processes freely. Second, participants read the Q-set and, if any of their reasons were not on the cards, use one blank card per missing reason to record each missing reason. These new reasons formed the basis of new items.
Third, participants sorted Q-set 1 into three groups: 'yes' (this is a reason that I participate in outof-class activities), 'maybe' (this may be a reason that I participate) and 'no' (this is not a reason that I participate.). Next the participants ranked their "yes" pile of cards from most important reason to least important reason for participating in out-of-class activities. Fourth, participants discussed at least their top reason. These steps informed the researchers on which items were important and which are less important in participants' decision-making processes.
Panel of Experts
In the development process of this survey, a three member expert panel consisting of a statistician with seven years of experience developing surveys; a higher education scholar with significant research experience in organizational, curricular, instructional, and co-curricular practices in engineering; and a director of assessment in a college of engineering. The panel's areas of expertise included cognitive development, survey methodology and writing and administering surveys. The expert panel reviewed the first version of PosSES that resulted from literature review, another version resulting from focus group and website searches and finally, the version resulting from think aloud sessions. The panel examined the survey for potential problems and recommended possible remedies (e.g., rewording, reordering). Page 26.506.6
Think Aloud Sessions The think-aloud is a type of verbal report and data elicitation method where useful research data is obtained via elicitation of test taker vocalization of self-generated 'symbols' while he/she performs a given task 16 . This vocalization occurs at three different levels: vocalization of covert articulatory or oral encodings, description/explication of the thought content, and explanation of the thought processes or thoughts 17, 18 . Usability in essence is the ability of a user of a product to do what he or she wants to do with the instrument the way he or she expects to do it without hindrance, hesitation, or questions 16 . The key components of usability examined during the think aloud sessions were usefulness, efficiency and effectiveness 16 . Satisfaction of the components of usability is key to pilot testing, rigorous data collection and results of PosSES.
During think aloud session, participants verbalized their internal thoughts while performing a specific task at hand -for our purpose, to think about their response to each item on the PosSES 19 . In a think-aloud activity, the instrument being developed is evaluated and not the participants 46 . The think aloud session also allowed the students to explain their thought response process for each item, and then suggest necessary changes. The interviewer was an advanced doctoral student in a quantitative methodology program with an extensive experience in instrument development and validation who participated in the PosSES development process. During each think aloud session, the interviewer introduced the participant to the goals of think aloud, explained what to expect throughout the session, conducted a simple think aloud to practice the approach and asked the participant to begin taking the survey while verbalizing their thoughts. This activity requires the participants to talk the entire time until the end of the survey. The interviewer and the participants agreed before the start of the activity that the interviewer would tap on the desk if the participants at any point begin to answer the survey questions quietly. This was a signal for the participants to talk. The interviewer took notes during the entire process especially where he felt that the participants were struggling with certain questions. The interviewer followed up on the notes after the survey ended for clarification from the participants, specifically asking what was confusing and what can be done to further improve the clarity of the questions.
A think-aloud protocol was conducted with seven students from a southeastern university. Four (57%) of the participants were female and three (43%) of them were male. In terms of race, six (86%) of them were white and one (14%) of them was African American.
Results & Discussion
Based on comparing results from a review of the literature to the results from multiple focus group meetings, we found that a number of out-of-class activities exist that were not discussed holistically in the current literature. The expert panel provided valuable feedback as well. For example, suggestions were made to rearrange certain items for a better flow. Similarly, their feedback was helpful in making the instructions shorter and clearer. Their feedback mainly focused on improving specificity. For example, it was advised that the words "this semester" be added and this time period be underlined. An example of one question where "this semester" was added : "To what extent do you agree that you obtained each of the following outcomes as a result of your involvement in any out-of-class activity in college this semester?" Assistance was received in bringing clarity to the demographic questions as well. Last, but not the least, it was suggested that some sort of pop-up box be created to show the meaning of each out-of-class Page 26.506.7
activity. In response to that question, a feature that was added to the survey that enabled participants to hover over an activity and doing so will display texts representing meaning of that activity.
In addition to the expert panel, during the seven think-aloud activities, many suggestions were received to revise and refine the survey. For example, one of the questions asked about participants' grades during the last semester. However, it is possible that for some participants, it is their first semester in the college and the intent of asking that question is to receive their college GPA. Therefore, this question was changed to, "Referring to your college GPA, what was your cumulative GPA at the end of the most recent academic semester/term?" One of the negative outcomes was "decreased GPA." Some participants were confused if this was referring to their high school GPA. The item was, therefore, changed to "decreased my GPA in college." Similarly, one of the participants suggested that "parents' influence" as a reason for participating in out-of-class activities should be added to the list. We did include this as one of the reasons for students' participation in out-of-class activities.
The items that many focus groups participants categorized as 'no' could be eliminated in the final survey if there are more items than needed. In addition, some participants made comments on the cards, for example, "divide one item into two" and make the meaning of some items more clear. Through this approach, the Q-study focus group enabled the researchers to create new items, revise existing items developed from literature review, situate items in the engineering context and decide which items to be included in the final survey when there are more items than needed 20 . In addition, through the focus group, the beliefs and attitudes of potential respondents on the five constructs incorporated in the survey, rather than those of the instrumental developers 20 .
The literature review also revealed a need to account for several activities in a comprehensive manner and investigate their impact on outcome variables, such as persistence in engineering majors. The PosSES has the most exhaustive list of out-of-class activities. The survey has identified 20 types of out-of-class activities with several specific activities associated with each, as presented in Table 2 , compared to 14 out-of-class activities investigated by Elkins, Forrester, Noel-Elkins 6 which is currently the highest number of activities in a published study. Some of the activities listed are academic and/or design competition team 21 , engineering outreach support 22 , fraternity or sorority 23, 24, 25 and pre-professional activities 47, 48 . Table 2 also shows the source for each item.
The PosSES assesses students on eleven major constructs, namely (1) level of involvement in out-of-class activities, (2) positive outcomes, (3) negative outcomes, (4) factors that promote participation, (5) factors that prevent participation , (6) engineering identification, (7) sense of belonging in engineering, (8) proactive personality, (9) engineering major satisfaction, (10) engineering major commitment and (11) engineering career intention.
Level of involvement
Students' participation in out-of-class activities, listed in Table 2 , specifically their level of involvement was measured using a Likert scale with one referring to "not at all active" and six referring to "extremely active." Activities students had the opportunities to participate in include research, sports, and student government.
Page 26.506.8 Positive outcomes Outcomes, specifically positive outcomes resulting from participation in out-of-class activities were measured with thirteen items using a six-point Likert scale with "one" referring to "strongly disagree" and "six" referring to "strongly agree." This 13-item construct is presented in Table 3 . Some of the sample items are intellectual development 32, 33, 4 , personal development 34, 33, 35 , academic engagement 36, 37, 5 ,and increased sense of civic development 38, 39 . Negative outcomes Participation in out-of-class activities does not always lead to positive outcomes. The review of literatures revealed that there are a number of unintended consequences or negative outcomes associated with students' involvement in out-of-class activities. Further, the researchers found that there are a number of factors that act as barriers to students from getting involved in certain out-of-class activities. To the best of our knowledge, no such survey(s) exist that assess students on those negative outcomes and barrier factors.
The negative outcomes resulting from participating in out-of-class activities were measured with 11 items. The construct was measured with a six-point Likert scale with response options ranging from "strongly disagree" to "strongly agree. The 11-item negative outcome construct is presented in Table 4 . Some of the sample items for negative outcomes are decreased academic Page 26.506.10 engagement 1 , increased expense (emerged from focus group meetings), and decline in personal health (emerged from focus group meetings). Factors that promote participation Reasons for participating in out-of-class activities were measured with 16 items using a fivepoint Likert scale with "one" referring to "not at all influential" and "five" referring to "extremely influential." The entire list of the items for this construct is presented in Table 5 . Some of the sample items are (1) because of my parents' influence (resulted from a think-aloud activity), (2) to fulfill my personal interests and benefit 27, 30 , and (3) to create positive impact on campus/community 26 . Factors that prevent participation The 16-item construct of factors that prevent participation is presented in Table 6 and were mostly developed from participants in the focus groups. The construct was measured with a sixpoint Likert scale with response options ranging from "strongly disagree" to "strongly agree". Some of the sample items for factors that prevent participation include, scheduling issue (e.g., great workload of the engineering major), gender issues (e.g., females felt it is sometimes awkward to interact with male peers), lack of the knowledge about the opportunities, and the perceived culture of individualism (e.g., value personal goals above that of the group 40, 41, 22 ). 
Predictor variables
The literature review revealed a need to go beyond some of the independent (i.e., predictor) variables included in instruments such as APPLE that were used to explain students' decisions to continue in engineering majors. Therefore, in addition to the five constructs described above, we included in the survey items measuring six other constructs, which are predictor variables on outcome variables of interest (e.g., persistence in engineering majors, life long learning). Existing scales were used to measure these predictor variables, and most importantly, the scales had strong psychometric properties. Therefore, these predictor variables and items measuring these variables were not part of the survey development activity.
In PosSES, additional variables included are: engineering identification, sense of belonging in engineering, proactive personality, engineering major satisfaction, engineering major commitment and engineering career intention. Some of the variables could be independent variables in one study, but dependent variables in some other studies depending on the kind of research questions being addressed. It is also possible that one variable could be both dependent and independent variable in a single study especially if a causal model is tested. For example, the researcher might hypothesize that participation in out-of-class activities would have positive impact on student' sense of belonging and major satisfaction which in turn would predict students' major commitment. In this case, sense of belonging and major satisfaction are independent variables because they were used to predict major commitment. At the same time, they are dependent variables because participation in out-of-class activities was used to predict them.
Students' major commitments and career intention were measured using multiple items. Items for the two variables were adapted from the organizational commitment scale developed by Meyer and Allen 42 . Researchers in the past, such as Conklin, Dahling, and Garcia 43 and Wessel, Ryan, and Oswald 44 have adapted the organizational commitment scale to measure students' major commitments.
Conclusion, Implications and Future Work
The purpose of this study was to develop an instrument to assess students' outcomes from participation and participation decision factors associated with out-of-class activities. Eleven specific constructs were included in the PosSES. The authors reviewed relevant literature, conducted focus group meetings and think-aloud activities and interacted with an expert review panel to develop and refine items measuring the first five constructs for the survey. Ten students participated in focus group meetings, seven students participated in think-aloud activities and the expert panel had three members. In addition to constructs related to out-of-class activities, this survey includes constructs that are predictor variables. An exhaustive list of items for the first five constructs were developed for this survey and existing items were used to measure the six predictor variables.
In addition to five factors related to out-of-class activities, we included a few other constructs in the questionnaire, such as engineering identification, sense of belonging, and proactive personality. We will compute descriptive statistics, correlations, and scale reliabilities of the data collected using this questionnaire. Further, associations between variables will be examined Page 26.506.13
either using multiple regression technique or structural equation modeling (SEM) depending on the type of research questions we choose to address. The decision to include other non-out-ofclass activities was deliberate in that we intend to test a few causal model based on the current state of the literature and to further enhance it.
By determining activities, decision making and involvement that significantly predict learning outcomes, persistence, career commitment and life-long learning, this survey can help higher educational institution administrators, faculty, and staff gain better insight into students' decision making process. This new insight can inform strategies that help improve retention of engineering students.
Future work includes pilot testing and psychometric validation of the PosSES and domain exploration. Pilot testing is underway to determine if the intended sample understands the questions and that their understanding is the same as what was intended. Pilot testing participants will be asked whether they found any of the questions confusing, difficult to answer or upsetting or containing difficult vocabulary. Once pilot data is received, validity and reliability of the survey can be determined. Finally domain exploration, which seeks to determine the set of independent variables related to a dependent variable, will be conducted. The intended outcome is to develop, essentially a theoretical model, to support empirical studies that will lead to new insights into engineering students' involvement in out-of-class activities, commitment to an engineering major, intention to pursue an engineering career and propensity to become lifelong learners. The federal government, industry, and academia have all called for an increase in the number of science and engineering graduates, especially at the bachelor's level.
